Sequencing and cloning of human prolylcarboxypeptidase (angiotensinase C). Similarity to both serine carboxypeptidase and prolylendopeptidase families.
Prolylcarboxypeptidase, a lysosomal serine carboxypeptidase, cleaves COOH-terminal amino acids linked to proline, as in angiotensin II and III and [des-Arg9] bradykinin. About 25% of the enzyme protein was sequenced, and the complete sequence was deduced from its human kidney cDNA. The cDNA insert contained an open reading frame of 1488 base pairs coding for a protein of 496 residues. The authentic NH2-terminal sequence matched the deduced protein sequence starting with residue 46, suggesting the presence of both a signal and propeptide. The mature enzyme (451 residues) has a calculated M(r) = 51,043, whereas the M(r) of the purified glycoprotein is 58,000, indicating 12% carbohydrate. The overall sequence identity with serine peptidases is low (10-18%), but sequences around residues of the putative catalytic triad (Ser134, Asp333, His411) are similar (30-67%) to both the serine carboxypeptidases (e.g. deamidase or lysosomal protective protein, yeast carboxypeptidase Y, and KEX1 gene product) and the prolylendopeptidase family. Thus, prolylcarboxypeptidase links these two families, suggesting an evolutionary relationship. It is inhibited (Ki = 2.6 x 10(-7) M) by benzyloxycarbonyl-Pro-prolinal, a specific inhibitor of prolylendopeptidase, another angiotensin metabolizing enzyme. Prolylcarboxypeptidase contains serine or threonine residues repeated as the 26th residue 7 out of 9 times, with identical or similar amino acids in other positions in the repeats. The KEX1 gene product contains a similar motif, with serine or threonine as every 27th residue. The importance of prolylcarboxypeptidase is strongly suggested by its presence in various organs and cells and by the substrates it cleaves.